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 EQUATIONS   OF  THE  FIRST  ORDER.
 [30.
The curve	f = x (x - a) (so - &.),
(0 <&<?*) consists of an oval cutting the axis of x at the origin and at a
distance a, and of a curve like a parabola cutting the axis of x at a distance b •
the tangents at all these points are parallel to the axis of y. The system
of curves is obtained by moving this curve parallel to the axis of y The
straight lines # = 0, x=a, x=*l are envelopes of the system; the line
is a tac-locus of real points of contact, the line
is a tac-locus of imaginary points of contact.
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 Ex. 4. In the foregoing make a = 6; and remove (see § 23) the factor
(x - a)2 ; the differential equation is
40p8 = (3#-a)2; '
the condition that p should have equal roots is
tf(3#— a)2 = 0.
The integral equation is
(y + tf)2 ==«(#- a)2,
and the condition that c should have equal roots is
x(x-a)* = Q.
Common to these we have #=0, which (with the corresponding infinite
value of p) is a solution of the equation, and therefore a singular solution.
Every curve of the system has a double point ; the locus of these is x—a
which is a nodal locus; the line #=-Ja is a tac-locus.
mx. 5. In the foregoing let a=0 and remove the factor #; the differential
equation is
^p2 = 9#;
the condition that p should h ave equal values is
#=0.
The primitive is
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 and the condition that c should have equal values is
^=(X
The differential equation is not satisfied by #=0 (with the corresponding-
infinite value of p).
The curve y*=x* is the semi-cubical parabola having a cusp at the origin ;
and the system is obtained by moving the curve parallel to the axis of y, so
that #=0 is the locus of cusps, and therefore is not a singular solution.-
-fife. 6.	,	p8~
the condition that p shall have equal values is
y*
The primitive is
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